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Sugar derivatives of C— 076 compounds, their preparation and their use as antiparasitic agents 

The term C— 076 is used to describe a series of compounds isolated from the fermentation broth 
of a C— 076-producing strain of Streptomyces avermhilis. The morphological characteristics of the 
culture are completely described in German published Patent Application No. 
DT— A1— 2 717 040. The C— 076 compounds are a series of structurally related ma crofldes 
s with one or more hydroxy substrtuents. The present invention is based on the discovery that the 
hydroxy substituents of C— 076 and certain of its derivatives are capable of having, as substituent a 
sugar molecule, and of procedures for the selective glycosylation at the various positions of such 
compounds having more than one hydroxy group. 

Glycosylated compounds of the present invention have been found to possess profound 
fo anthelmintic, insecticidal, ectoparasiticidal and acaricidal activity. 

The C — 076 series of compounds have the following structural formula: 
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where R is the a-L-oleandrosyl-a-L-oleandrosyl group, which has the structural formula: 
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and where the broken line between C 22 and C 23 indicates that a single or a double bond is present in 
that position; R, is hydroxy and is present only when said broken line indicates a single bond- 

R 2 is fco-propyl or sec-butyl; and 

R 3 is methoxy or hydroxy. 

A , L V\ GTe *!t elght different C— 076 compounds and they are given the designation A1 a, A1 b, A2a, 
A2b, Bla, B1b, B2a, B2b based upon the structure of the individual compounds. 

In the foregoing structural formula, the individual C— 076 compounds are as set forth below 
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As is readily seen, all of the C — 076 compounds have hydroxy groups at the 7-position and the 
20 4"-position of the carbohydrate side chain. Thus all of the compounds have at least two hydroxy groups 
capable of being glycosylated. In addition, the A2 and B1 series of compounds have a third hydroxy 
group and the B2 series of compounds has a fourth hydroxy group which may be glycosylated. 

The carbohydrate side chain may also be hydrolyzed to remove one or both of the cv-L-oleandrose 
groups. In this case there would remain a hydroxy group at the 4' or 13-position with the removal of a 
25 single a-L-oleandrose (monosaccharide) or both a-L-oleandrose (aglycone) respectively. These hydroxy 
groups may readily be glycosylated. 

The monosaccharide and aglycone derivatives are prepared by the treatment of the parent 
C — 076 compound with acid. The outer a-L-o lean d rose group is more easily removed than the ar-L- 
oleandrose group directly bonded to the C — 076 substrate thus facilitating the separate preparation of 
30 the monosaccharide and aglycone without contamination with the other reaction product. 

• The process employed for the removal of the C — 076 carbohydrate group or groups is to put the 
C — 076 starting material in solution in a mixture of from 0.01 to 10% acid in a non-nucleophilic water 
miscible solvent such as dioxane, tetrahydrofuran, dimethoxyethane, dimethyiformamide, A/s-2- 
methoxyethyl ether and the like, and from 0.1 to 20% water. The mixture is stirred for from 6 to 24 
35 hours at room temperature to complete the reaction. Acids such as sulfuric, hydrochloric, hydrobromic, 
phosphoric, trifluoroacetic and trifluorosulfonic are acceptable. Sulfuric acid is preferred. 

When lower acid concentrations such as from 0.01 to 0.1% are employed, the monosaccharide is 
predominantly prepared. When higher concentrations of acid are employed, such as in the range of 1 to 
10%, the aglycone is predominantly prepared. Intermediate concentrations of acid will tend to prepare 
ao mixtures of monosaccharide and aglycone which are generally separable using chromatographic 
techniques. 

The monosaccharide may also be prepared by stirring the C — 076 precursor for from 6 to 24 
hours at room temperature in 1% sulfuric acid in isopropanol. In addition the aglycone can be prepared 
by stirring the C — 076 precursor for from 6 to 24 hours at room temperature in 1% sulfuric acid in 
45 methanol. The other acids listed above may also be employed in this process. This process is preferred 
for use with the 2- series of C — 076 compounds since some addition may be observed to the 22,23 
double bond of the series of C — 076 compounds with a 22,23 unsaturation. The desired 
monosaccharide or aglycone are isolated and purified using known techniques. 

The glycosyl compounds of this invention have the following structural formula: 
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where the broken line indicates that a single or a double bond is present in the 22(23) position; 

R, is hydroxy, lower alkanoyloxy or glycosyloxy and is present only when the broken line indicates 
a single bond; 

R 2 is /so-propyl or sec-butyl; 
30 R 3 is hydrogen, methyl, lower alkanoy! or glycosyl; and 

R is hydrogen, lower alkanoyi or glycosyl (where "glycosyl" includes mono-, di- and, 
trisaccha rides and groups of the formulae 
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t^Il £ teS 18 alk ^ n ° yl °\^i co ^ exce P t that *4 is not glycosyl of either of the foregoing 
"J 5J* s jl^/ P«*W that at least one of R, R v R 3 and R 4 must contain a glycosyl 
group, and that if only R contains a glycosyl group, that group is other than 
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in which R is hydrogen or C 2 _ 10 alkanoyi. The glycosyl groups are derived from polyhydroxy (5 or 6)- 
55 membered cyclic acetals that are optionally mono-unsaturated, that are optionally substituted with 
ower alkyl, amino or dimethylamino, and in which hydroxy groups may be optionally substituted with 
lower alkyl or lower alkanoyi. 

In the present specification the term "lower alkanoyi" means alkanoyi groups of from 2 to 10 
carbon atoms such as acetyl propionyl, butyryl, pentanoyl, hexanoyl, pivaloyl, octanoyl and decanoyl. 

butJT means Cl - ,oa,kyl '' butprefe ^^ 

The nature of the sugar residue in the above glycosyl groups is not critical and any sugar may be 
substituted onto the C— 076 substrate using the procedures described below. The preferred sugar 
residues are glucopyranosyl, galactopyranosyl, mannopyranosyl, maltosyl, arabinopyranosyl, 
65 lyxopyranosyl, xylopyranosyl, ribopyranosyl, oleandrosyl, rhamnopyranosyl, fucopyranosyl, lactosyl, 
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ribofuranosyl, mannofuranosyl, glucofuranosyl, arabinofuranosyl, mycarosyl, cladihosyl, desosaminosyl, 

daunosaminosyl, mycaminosyl, cymarosyl and olivosyl. 

The foregoing sugars are available generally in the D or L configuration. The present invention 

includes both the possible configurations for attachment to the C — 076 substrate. 
5 The above carbohydrate or sugar groups may be substituted on the C — 076 compounds as mono, 

di or tri-saccharides where one of the above sugar groups is further substituted with another of the 

same or a different sugar. In addition, where there is more than one hydroxy group available for 

substitution, the sugar groups may be present on only one or more than one of such hydroxy groups, 

and the substitution may be with identical or different sugar residues. 
to The preferred sugar substitution is mono- or disaccharide substitution with glucopyranosyl, 

rhamnopyranosyl, oleandrosyl or olivosyl groups. The especially preferred groups are glucopyranosyl 

and oleandrosyl 

Suitable processes for the substitution of the carbohydrate groups onto the hydroxy groups of the 
substrate molecule include the Koenigs-Knorr process, the silver triflate process, the orthoester 

is process, and the glycol-addition process. 

The carbohydrate starting materials for the Koenigs-Knorr process, the Helferich modification 
thereof and the silver triflate process are protected by acylatlng all of the free hydroxy groups. The 
preferred protecting group is the acetyl group, however, other groups such as the benzoate may be 
employed. The processes for the blocking of the hydroxy groups are well known. The acetyl blocking 

20 groups are also easily removed at the completion of the reaction by catalytic hydrolysis, preferably 
base-catalysed hydrolysis such as with an alcoholic ammonia solution. 

The Koenigs-Knorr and silver triflate processes use as starting materials the acetohalosugars 
preferably the acetobromo sugars such as the appropriate acetobromohexoses and 
acetobromopentoses of the sugar groups listed above. The bromine atom is substituted on a carbon 

26 atom adjacent to an acetyl group and the sugar residue becomes bonded to the substrate at the carbon 
atom to which the halogen was attached. 

In the Koenigs-Knorr reaction the C — 076 compound is dissolved under anhydrous conditions in 
an aprotlc solvent. Ether is the preferred solvent, however, methylene chloride, acetonitrile, 
nitromethane, dimethoxy ethane and the like may also be employed. To the substrate solution is added 

30 the acetohalosugar. and silver oxide. A single molar equivalent of the sugar is required for the reaction, 
however, an additional 10 to 15 moles occasionally aids the reactions. Additional molar excesses 
beyond 1 5 may be employed in difficult reactions, however, such very large excesses tend to make the 
isolation of the product more difficult. It has been found preferable to employ freshly prepared silver 
oxide for the reaction, since the material tends to lose some of its catalytic efficiency upon standing for 

35 prolonged periods. The silver oxide is prepared from silver nitrate using known procedures. The reaction 
may be carried out at from 10 — 15°C, however, reaction at room temperature is preferred. The 
reaction generally requires from 2 to 10 days for completion. Reaction progress is monitored by taking 
aliquot portions from the reaction mixture and examining them with thin layer chromatographic 
techniques. Possible side reactions are avoided by carrying out the reaction in the dark, and this method 

40 is preferred. The product is isolated using known techniques. 

In one modification of the Koenigs-Knorr reaction, known as the Helferich modification thereof, a 
mercuric hatide, such as mercuric chloride or bromide, alone or in combination with mercuric oxide or 
mercuric cyanide is substituted for the silver oxide. The above described reaction condition can be used 
except that nitromethane and benzene the preferred solvents and reflux temperature is the preferred 

46 reaction temperature. 

The silver triflate reaction uses the reagent silver triflate (silver trifluoromethyl sulfonate) and the 
acetohalosugar in the same solvents listed above, with ether being preferred. The sliver triflate is best if 
highly purified and freshly prepared just prior to its use. Methods for the preparation of silver triflate are 
well known. All of the reactants are combined in the solvent and the reaction conducted at from 1 0 to 

so 50°C for from 2 to 48 hours. Generally, however, the reaction Is complete in about 24 hours at room 
temperature. The progress of the reaction may be followed by thin-layer chromatographic techniques. 
Again the reaction is preferably carried out in the dark, and with absolutely dry reactants and 
equipment. 

A single mole of the sugar is required, however, a single molar excess is often used to aid in the 

65 course of the reaction. 

During the course of the reaction a mole of triflic acid (trifluoromethanesulfonic acid) is liberated. 
This is a very strong acid and a molar equivalent of a base is required to neutralize the acid. Preferred 
bases are non-nucleophilic bases such as tertiary amines, preferably triethylamine, 
diisopropylethylamine, diazabicycloundecane and diazablcyclononane. Since triflic acid is such a strong 
60 acid, if the base used is not a strong enough base to neutralize all of the acid, the residual acid will 
adversely affect the course of the reaction and of the isolation of the product. The product is isolated 
using known techniques. 

The orthoester process prepares sugar derivatives of the C — 076 compounds from orthoesters of 
a lower alkanol and pf the above sugars at the hydroxy function of the said C — 076 compounds. The 

66 ortho-esters are prepared for the acetohalosugars using a lower alkanol and known procedures. The 
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reaction is carried out in an aprotic solvent such as dichloroethane, nitromethane, methylene chloride 
dimethoxy ether, acetonitnle or tetrahydrofuran. Dichloroethane, nitromethane, dinTethoS elhane and 

i^Slf^ ^ reaCti ,° n is Preferab,v rarried out at the "ta kSS of the 
reaction mixture and is generally complete in from 4 to 24 hours. Catalytic amounts of mercuric 

ST*, 21 mercu " c Mo™* are added to aid in the reaction. During the course o? the reactio ™t 
mole of the alcohol used to make the orthoester is liberated. Thus, the preferred method is to 
azeotropically distil off the solvent to remove the alcohol and to force the reaction to compSton To 
prevent any volume reduction, fresh solvent is added as the distillation proceeds to maintain a consiant 
volume. To isolate the product, the solvent is generally removed and the residue washed' wkh a Sent 

know; ! teXC aSS ' Um todide t0 the S3,tS - ^ product is tKShildffi 

Another glycosylation procedure has been developed that uses glycal starting materials Glvcals 

rJvr^ "V** S ^ 9arS Where the ri "9 is a &-membered ring .The 2 T^SesS me 
substitution of the glycosyl residue onto the C— 076 substrate in two ways deoendino <?n 

HSn°l 3t the , 3 -P° sit i on °V he 8u 9 ar ri "9- m ™ * a 3-posi ionTs sZLted' wS, 1 leav ng 
group, such as a lower alkanoyloxy, e.g. acetate or substituted phenylsulfonate, e g wylate he 

awassi** bond shifts to the 2 ^° n - *• 3 ws* £ 

is not^ffi 

double bond, and the resultant saturated product is attached to the C-076 substrate a me 1 position 

v e H aCt ? n ' S C8rried OUt in an aprotlc "on-polar solvent or, since the glycal starting materials are 
often "'Quids at roorn temperature, the reaction may be carried out neat. Preferred solvents are 

* e*ef .n a SKT*° n V SUCh aS ch ' 0ride of chl °'°ft>m,, acetonitrile, benzene, toluenl and 

IS^SJ" S ? ?c n A^ e [ ea ^ ,on may contain a cata, Y tic amount ° f a Lewis Acid such as boron trifluoride 
tin chloride (SnCty, titanium tetrachloride or zinc chloride (ZnCIJ or other acid catalvst eo ft-' 

"7^ d °' PVridinium /Moluenesulfonate). The reaction Ms ^Sfc?!u?S torn ■&£ 
of 7 R f,u i^ em P erature . <* the reaction mixture, however usually maximum temperaS 

. Csin'g 5 taSitSBt? 15 C ° mPlete " fr ° m 1/2 t0 24 h ° Ura and the ProdUCt fe isolatad 

With respect to the foregoing glycosylation reactions, ft is noted that the B-series of comnound* 
are preferably glycosylated using the Koenigs-Knorr or glycal addition reaction . tSTiJkSS'??? 
compounds are somewhat sensitive to the mercury compounds used teZHSK^Sm 
Because of the differeht reactivities of the various hydroxy groups and wfth '3? u« ?«? S 

35 TT^ 9 technic « ues ' a » P°«»"e combinations of gt^Wc^fJS^^^SZ Prepared 
The hydroxy groups at the 5 and 23 positions are much more reactive to BltotW 

for\ 3 he P ?^M3 8 ' P ?sSont e 5 " 23 producte are dea »« d ' "o ?»«nfe necessary 

- no J5£l?^T^ 

a rtHitiU e tn C ^A» ^ com P° und 8 have-only the 23-hydroxy group available for glycosylation in 

SS^JSr ' ' 13 "S? ti0 .» * I huS ' the 23 9lycos Y' c °"ipound can be preyed with no 
Protection reactions necessary. The 4", 4' or 13 positions can be glycosylated by prmectinoThe 23 
position following the procedure described below. r>«»y«»a Dy protecting trie 23- 

45 nnritJnc 6 S^° 7 C 6 V com P° unds have only the 5-position available in addition to the 4" 4' or 1 3 
S^^iS^TT^^ d fr d ' the reaCti0n is ° arried out without 2e protection of 
J^t^'TS^i^ belotTregSr"* ~ **« ~ * "» ^ 

dropw.se substantially at room temperature but up to a 10-40°C range. The reaction mixture is 
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stirred for from 2 to 6 hours. A catalytic amount of silver oxide (Ag 2 0) is added to the reaction. The 
acylated compound is isolated using known techniques. 

The acyl protecting group may be removed by base catalyzed hydrolysis, such as with an alkali 
metal alkoxide, preferably sodium methoxide, in the corresponding alcohol, preferably methanol. 
5 In addition, the 5-position alcohol may be oxidized to the ketone using manganese dioxide (Mn0 2 ) 
in ether. The reaction is completed in about 10 to 30 hours at about room temperature. 

The ketone is then readily converted back to the hydroxy group using borohydride reduction, 
preferably sodium borohydride. The reaction is complete in about 5 minutes to 1 hour with' stirring 
substantially at room temperature. 
;o This oxidation-reduction reaction sequence is seen to aid in the preparation of C — 076 B2 
compounds with only one of the 5- or 23-positions glycosylated. By protecting the 5-position with the 
preparation of the 5-ketone the 23-glycosyl compound may readily be prepared. Or the 23-acyl-5- 
ketone compound can be prepared, the 5-position reduced to the hydroxy group, and the 5-glycosyl 
compound prepared. 

is It is noted that the acyl derivatives are included within the ambit of this invention, thus, if desired 
the acyl protecting groups need not be removed at the end of a reaction sequence. In addition, once the 
glycosyl compounds are prepared, at the desired position or positions, any remaining hydroxy groups 
may be acylated. The foregoing procedure may be employed to acylate the 5- and 23-positions. Where 
glycosylation has occurred or is planned for the 5- ancVor 23-positions the 4", 4' or 1 3 position may be 

20 acylated by dissolving the compound in a suitable solvent, preferably pyridine, and adding the acylating 
reagent, preferably a lower alkanoyl halide, such as acetyl chloride, dropwise. The reaction is 
maintained at from 0°C to room temperature for from 4 to 24 hours. The product is isolated using 
known techniques. 

The novel glycosylated compounds of this invention have significant parasiticidal activity as 
25 anthelmintics, insecticides, ectoparasiticides and acaricides, in human and animal health and in 
agriculture. 

The disease or group of diseases described generally as helminthiasis is due to infection of an 
animal host with parasitic worms known as helminths. Helminthiasis is a prevalent and serious 
economic problem in domesticated animals such as swine, sheep, horses, cattle, goats, dogs, cats and 

30 poultry. Among the helminths, the group of worms described as nematodes causes widespread and 
often times serious infection in various species of animals. The most common genera of nematodes 
infecting the animals referred to above are Haemonchus, Trichostrongylus, Ostertagia, nematodirus, 
Cooperfa, Ascaris, Bunostomum, Oesophagostomum, Chabertia Trichuris, Strongyfus, Trichonema, 
Dictyocaulus, CapUlaria, Heterkis, Toxocara, Ascaridia, Oxyuris, Ancylostoma, Unicaria, Toxacar/s and 

36 Paracaris. Certain of these, such as nematodirus, Cooperfa, and Oesophagostomum attack primarily the 
intestinal tract while others, such as Haemonchus and Ostertagia, are more prevalent in the stomach 
while still others such as Dictyocaulus are found in the lungs. Still other parasites may be located in 
other tissues and organs of the body such as the heart and blood vessels, and subcutaneous and 
lymphatic tissue. The parasitic infections known as helminthiases lead to anemia, malnutrition, 

40 weakness, weight loss, and severe damage to the walls of the intestinal tract and other tissues and 
organs and, if left untreated, may result in death of the infected host. The glycosylated C — 076 
compounds of this invention have unexpectedly high activity against these parasites, and in addition are 
also active against Dirofilaria in dogs, Nematospiroides, Syphacia, Aspiculuris in rodents, arthropod 
ectoparasites of animals and birds such as ticks, mites, lice, fleas, blowfly, in sheep Lucilia sp., biting 

45 insects, and such migrating dipterous larvae as Hypoderma sp. in cattle, Gasterophilus in horses, and 
Cuterebra sp. in rodents. 

The compounds of the present invention are also useful against parasites that infect humans. The 
most common genera of parasites of the gastro-intestinal tract of man are Ancylostoma, Necator, 
Ascaris, Strongyfoides, Trichine/la, CapUlaria, Trichuris, and Enterobius. Other medically important 

so genera of parasites which are found in the blood or other tissues and organs outside the 
gastrointestinal tract are the filiarial worms such as Wuchereria, Brugia, Onchocerca and Loa, 
Dracunu/us and extra intestinal stages of the intestinal worms Strongyloides and Trichinella. The 
compounds are also of value against arthropods parasitizing man, biting insects and other dipterous 
pests causing annoyance to man. 

55 The compounds are also active against household pests such as the cockroach, Blatella sp., 
clothes moth, Tineofa sp., carpet beetle, Attagenus sp. and the housefly Musca domestica. 

The compounds are also useful against insect pests of stored grains such as Tribolium sp., and 
Tenebrio sp. and of agricultural plants such as spider mites, [Tetranychus sp.), and aphids 
iAcyrthiosiphon sp.); against migratory orthopterans such as locusts and against immature stages of 

50 insects living on plant tissue. The compounds are useful as a nematocide for the control of soil 
nematodes and plant parasites such as Meloidogyne spp. which is of potential importance in 
agriculture. 

These compounds may be administered orally in a unit dosage form such as a capsule, bolus or 
tablet, or as a liquid, drench where used as an anthelmintic in mammals. The drench is normally a 
65 solution, suspension or dispersion of the active ingredient usually in water together with a suspending 
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agent such as bentonite and a wetting agent or like excipient Generally, the drenches also contain an 
antifoammg agent. Drench formulations generally contain from about 0.001 to 0.5% by weight of the 
active compound. Preferred drench formulations may contain from 0.01 to 0.1% by weight The 
capsules and boluses comprise the active ingredient admixed with a carrier vehicle such as starch, talc 
5 magnesium stearate, or di-calcium phosphate. 

Where it is desired to administer the C— 076 compounds in a dry, solid unit dosage form 
capsules, boluses or tablets containing the desired amount of active compound usually are employed! 
• I" e f e *S^J°™* are Prepared by intimately and uniformly mixing the active ingredient with suitable, 
finely divided diluents, fillers, disintegrating agents and/or binders such as starch, lactose, talc 
10 magnesium stearate, or vegetable gums. Such unit dosage formulations may be varied widely with 
respect to their total weight and content of the antiparasitic agent depending upon factors such as the 
type of host animal to be treated, the severity and type of infection and the weight of the host. 

When the active compound is to be administered via an animal feedstuff, it is intimately dispersed 
in the feed or used as a top dressing or in the form of pellets which may then be added to the finished 
is feed or optionally fed separately. Alternatively, the antiparasitic compounds of our invention may be 
administered to animals parenterally, for example, by intraruminal, intramuscular, intratracheal, or 
subcutaneous injection in which case the active ingredient is dissolved or dispersed in a liquid carrier 
vehicle. For parenteral administration, the active material is suitably admixed with an acceptable 
vehic e, preferably of the vegetable oil variety such as peanut oil or cotton seed oil. Other parenteral 
20 vehicles such as organic preparations using solketal, glycerol-formal and aqueous parenteral 
formulations are also used. The active acylated C— 076 compound or compounds are dissolved or 
suspended in the parenteral formulation for administration; such formulations generally contain from 
0.005 to 5% by weight of the active compound. 

Although the antiparasitic agents of this invention find their primary use in the treatment and/or 
as prevention of helminthiasis, they are also useful in the prevention and treatment of diseases caused by 
other parasites, for example, arthropod parasites such as ticks, lice, fleas, mites and other biting and 
sucking insects in domesticated animals and poultry. They are also effective in treatment of parasitic 
diseases that occur in other animals including humans. The amount to be employed for best results will 
of course, depend upon the particular compound, the species of animal to be treated and the type and 
30 seventy of parasitic infection or infestation. Generally, good results are obtained with the novel 
compounds by the oral administration of from 0.001 to 1 0 mg. per kg. of animal body weight, such a 
total dose being given at one time or in divided doses over a relatively short period of time such as 
1—5 days. With the preferred compounds of the invention, excellent control of such parasites is 
obtained in animals by administering from 0.025 to 0.5 mg. per kg. of body weight in a single dose. 
3» Repeat treatments are given as required to combat re-infection and are dependent upon the species of 
parasite and the husbandry techniques. The techniques for administering these materials to animals are 
known to those skilled in veterinary medicine. The compounds may also be administered in- 
combination with other antiparasitic compounds or compounds with other biological activities to 
provide for a single treatment with a broadened spectrum of activity. 
40 When the compounds described herein are administered as a component of the feed of the 
animals, or dissolved or suspended in the drinking water, compositions are provided in which the active 
compound or compounds are intimately dispersed in an inert carrier or diluent. By inert carrier is meant 
one that will not react with the antiparasitic agent and one that may be administered safely to animals 
Preferably, a earner for feed administration is one that is, or may be, an ingredient of the animal ration. 
4S Suitable compositions include feed premixes or supplements in which the active ingredient is 
present in relative^ large amounts and that are suitable for direct feeding to the animal or for addition 
to the feed either directly or after an intermediate dilution or blending step. Typical carriers or diluents 
suitable for such compositions include, for example, distillers' dried grains, com meal, citrus meal 
fermentation residues, ground oyster shells, wheat shorts, molasses solubles, corn cob meal, edible 
so bean mi I feed, soya grits and crushed limestone. The active glycosylated C— 076 compounds are 
intimately dispersed throughout the canrier by methods such as grinding, stirring, milling or tumbling. 
Compositions containing from 0.005 to 2.0% by weight of the active compound are particularly 

I I s feed .P rem « es - Fee d supplements, which are fed directly to the animal, contain from 0.0002 
to 0.3% by weight of the active compounds. 

55 Such supplements are added to the animal feed in an amount to give the finished feed the 
concentration of active compound desired for the treatment and control of parasitic diseases. Althouqh 
the desired concentration of active compound will vary depending upon the factors previously 
mentioned as we I as upon the particular glycosylated C— 076 compound, the compounds of this 
invention are usua ly fed at concentrations of 0.00001 to 0.002% in the feed in order to achieve the 

so desired antiparasitic result. re lc 

In using the compounds of this invention, the individual glycosylated C— 076 components mav be 
prepared and used in that form. Alternatively, mixtures of two or more of the individual glycosylated 
C — 076 compounds may be used. 

In the isolation of the C— 076 compounds, which serve as starting materials for the instant 
65 processes, from the fermentation broth, the various C— 076 compounds will be found to have been 
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prepared in unequal amounts. In particular an "a" series compound will be prepared in a higher 
proportion than the corresponding "b" series compound. The weight ratio of "a" series to the 
corresponding "b" series is about 85:1 5 to 99:1 . The difference between the "a" series and "b" series 
is constant throughout the C— 076 compounds and consists of a butyl group and a propyl group 

6 respectively at the 25 position. This difference, of course, does not interfere with any of the instant 
reactions. In particular, it may not be necessary to separate the "b" components from the related "a" 
component. Separation of these closely related compounds is generally not practiced slnce^the "b" 
compound is present only in a very small percent by weight, and the structural difference has negligible 
effects on the reaction processes and biological activities. 

to The C — 076 compounds of this invention are also useful In combating agricultural pests that 
inflict damage upon crops while they are growing or while in storage. The compounds are applied using 
known techniques e.g. as sprays, dusts or emulsions, to the growing or stored crops to effect protection 
from such agricultural pests. ... 

The following examples are provided in order that the invention might be more fully understood; 

ts they are not to be construed as limitations of the invention. 

The C— 076 fllycosyl derivatives prepared in the following examples are generally isolated as 
amorphous solids and not as crystalline solids. They are thus characterized analytically using 
techniques such as mass spectrometry and nuclear magnetic resonances. Being amorphous, the 
compounds are not characterized by sharp melting points, however the chromatographic and analytical 

20 methods employed Indicate that the compounds are pure. 

Example 1 

4 r -0-(2,3,4,6-tetra«0-acetyl-^-D-glucopyranosyl) C — 076 A 2a monosaccharide 

A 3-necked flask is charged with C — 076 A^ monosaccharide (50 mg.), 3,4,6-tri-O-acetyM ,2-0- 

26 (ethylorthoacetyl)-X-D-glucopyranose (50 mg.), mercuric bromide (2 mg.) and dichloroethane (20 ml.). 
The flask is fitted with a dropping funnel containing fresh, dry solvent and a Dean-Stark Trap. The 
mixture is heated at reflux under nitrogen and as the solvent is slowly distilled from the reaction 
mixture, it Is replaced with fresh solvent from the dropping funnel. After 24 hours of refluxing, thin layer 
chromatographic monitoring indicates no further reaction progress and the mixture is cooled, filtered 

30 (discarding all solids), and the filtrate evaporated to dryness in vacuo. Chromatographic resolution of 
the mixture on preparative layer chromatography [silica gel, multiple development with benzene/2- 
propanol (19:1)] affords a large amount of starting materiaf, some minor side products and 16 mg. of 
4'-0-(2,3,4,6-tetra-0-acetyl-^-e-glucopyranosyl) C — 076 A 2a monosaccharide, which is lyophilized 
from benzene. The structure is consistent with mass spectral and 300 MHz nuclear magnetic resonance 

35 analysis. 

Example 2 

4"-0-(2,3,4,6-tetra^-acetyl-fi-D-glucopyranosyl) C— 076 B 1a 

A 3-necked flask is charged with C— 076 B 1a (50 mg.), 3,4,6-tri-0-acetyl-1,2-O-(ethyl- 

40 orthoacetyO-a-jD-glucopyranose (35 mg.), mercuric bromide (2 mg.) and dichloroethane (20 ml,). The 
reaction mixture is refluxed following the procedure of Example 1 . After 1 2 hours of refluxing, a product 
forms which is isolated by cooling the reaction mixture, filtering and discarding all solids and 
evaporating the filtrate in vacuo. Chromatographic resolution of the mixture by preparative layer 
chromatography [silica gel, multiple development with 19:1 (benzene/2-propanol)] affords a large 

45 amount of starting material, small amounts of presumably isomeric glycosides and 3 mg. of 4"-0- 
(2,3,4,6-tetra-0-acetyl-/J-D-gIucopyranosyl C — 076 B 1a . The structure proposed is consistent with 
mass spectral and 300 MHz nuclear magnetic resonance analysis. 

Example 3 

60 23-0-(2,2',3,3',4',6,6'-hepta-0-acetyl-^-maltosyl) C— 076 A 2a 

To C— 076 A 2a (20 mg.) in anhydrous ether (50 ml.) is added freshly prepared silver oxide (60 
mg.) and 2^ , .3,3',6,6 r -hepta-0-acetyl-a-acetyl-a-maltosyl bromide (5 1 mg.). The sealed flask is stirred 
magnetically in the dark. After 24 hours, another 20 mg. of 2^',3,3',4',6,6'-hepta-0-acetyl-/5-maltosyl 
bromide is added. After a total of five days, the reaction progress is judged to have stopped, the solids 

66 are filtered, washed with ether and discarded. The filtrate is evaporated under a stream of nitrogen and 
fractionated using preparative layer chromatography on silica gel using multiple development with 2- 
propanol/benzene (1 :1 9). In addition, to some starting material and other by-products there is obtained 
21 mg. of 23-0-(2,2',3,3',4',6,6'-hepta-0-acetyl-^-maltosyl (C— 076 A 2a (lyophilized from benzene) 
which Is judged to be homogeneous by nuclear magnetic resonance and thin layer chromatography. 

60 Mass spectral and 300 MHz nuclear magnetic resonance data are consistent with the product 
structure. 

Example 4 

13-0-(4-0-acetyl-cr-Z.-eryf/7ro-2-hexenopyranosyl) C — 076 A 2a Aglycon 
66 C— 076 A 2a aglycon (50 mg.) and 3,4-di-0-acetyJ-_4-rhamnal (50 mg.) are dissolved in benzene 
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(20 ml.), a trace of p-toluenesulfonic acid is added and the mixture is stirred at 80°C. After 4 days the 
reaction is complete (no more starting material is present by thin layer chromatography). The solvent is 
evaporated in vacuo and chromatographic resolution of the products [preparative layer 
chromatography, silica gel using benzene/2-propanol (1 9:1 ) multiple development] affords one major 
5 band which is subsequently resolved into 2 components (using the same separation procedure). By 
mass spectral and 300 MHz nuclear magnetic resonance analysis the two products are identified as 13-0- 
(4-0-acetyl-a-A^rythro-2-hexenopyranosyl) C-C76 A, a aglycon (19 mg.) and 13,23-bis-(4-0-acetyl- 
a-l-erythro-2-hexenopyranosyl) C— 076 A,., aglycon (1 1 mg.). y 

Example 5 

23-0-acetyl-4"-0-(2,3,4,6-tetra-0-acetyl-/5-D-glucopyranosyl) C— 076 A, 

To 23-O-acetyl-C— 076 A 2a (20 mg.) in anhydrous ether (20 ml.) is. added 2,3,4,6-tetra-O^acetyl- 
a-D-glucopyranosyl bromide (70 mg.) and freshly prepared silver oxide (200 mg.). The sealed flask is 
stirred magnetically in the dark. After four days thin layer chromatography monitoring fails to show any 

is further change in the reaction mixture composition and the solids are filtered, washed with ether and 
discarded. The filtrate is evaporated under a stream of nitrogen and fractionated with preparative layer 
^! r «")^ 9 r a i )hv (sil,ca 9e " with mult 'P le development using 19:1 (benzene/2-propanol). 23-O-acetyl- 
4 -0-(2,3,4,6-tetra-0 : acetyl-/J-0-glucopyranosyl) C— 076 A, a (6 mg.) is isolated after lyophilization 
from benzene in addition to other minor products and a considerable amount of starting material. Mass 

20 spectral and 300 MHz nuclear magnetic resonance analysis of the product are consistent with the 
structure. 



Example 6 

5-0-acetyl-4"-0-(2,3,4,6-tetra-0-acetyl-^-0-glucopyranosyl) C— 076 B, 8 

25 , T °SrS 7 ^ B ^l° mg . J in anh y drous ether (8 ml.) is added freshly prepared silver oxide (23 mg.) 
and acetyl chlonde (9.5 mg.). The reaction vessel is stirred magnetically under nitrogen in the dark until 
monoacetylation (at the 5-position) is complete (3—4 hours). Solid powdered sodium bicarbonate is 
added and the mixture is stirred for an additional hour. The solids are centrifuged and the supernatant 
containing 5-O-acetyl C— 076 B 1a with traces of C— 076 B, a and 5,4"-di-0-acetyl C— 076 B, (by thin 

30 teyer chromatography) is poured onto 2,3,4,6-tetra-O-acetyl-a-D-glucopyranosyl bromide (25 mg.) and 
freshly prepared silver oxide (25 mg.). After several days no further reaction progress is noted by thin 
layer chromatography [two subsequent additions of halogenose and silver oxide (25 mg, each) are 
made] after 24 and 48 hours of reaction. The solids are filtered, washed with ether and discarded. The 
filtrate evaporated under a stream of nitrogen and resolved into macrolide components and sugar 

35 decomposition products on a short overloaded silica gel column eluting with 
dichloromethane/methanol (19:1). The macrolide components are resolved on silica gel preparative 
layer chromatography using multiple development with benzene/isopropanol (95:5). The product is 
isolated by lyophilization from benzene. Mass spectral and 300 MHz nuclear magnetic resonance data 
are consistent with the structure of 5-0-acetyl-4"-0-(2,3,4,6-tetra-0-acetyl-/J-0-glucopyranosyl B 1a . 

Example 7 

13-O-(2,3,4,6-tetra-O-acetyl-0-glucopyranosyl) A,, aglycone 



45 



SO 



„ rt h *J!f « fl , ask is char S ed „ witn c — °76 A 2a aglycone (30 mg.), 3,4,6-tri-0-acetyl-1 ,2-0-{ethyl- 
orthoacetyl)-a-e-glucopyranose (50 mg.), dichloroethane (50 ml.) and mercuric bromide (1 mg.). The 
flask is fitted with a dropping funnel containing fresh solvent and a Dean-Stark Trap. The mixture is 
heated at reflux under nitrogen as in Example 1. After 40 hours of refluxing, monitoring by thin layer 
chromatography indicates no further reaction progress and the mixture is evaporated in vacuo 

„^n!l??iS n n? re 5 arat,Ve , l3yer cnromato 3 ra Phy [silica gel, multiple development with benzene/2- 
propanol (1 9.1 )] affords a large amount of starting material (3 1 mg.) and a slower moving band (6 mg ) 
which is shown by mass spectrometry and 300 MHz nuclear magnetic resonance to be 1 3-CM2,3,4 6- 
tetra-O-acetyl-0-glucopyranosyl) A 2a aglycone. */-i*»o,«*,o- 



Example 8 

5-0-(2,3,4,6-tetra-0-acetyl-£-galactopyranosyl) C — 076 B, 



C— 076 B, (250 mg), freshly prepared silver oxide (750 mg.) and 2,3,4,6-tetra-O-acetyl-cv-D- 

£T^ y rom ', d8 ( !, 50 mg l are added t0 dry etner <10 ° ml) in 3 magnetically-stirred round 
bottom flask and stirred under nitrogen in the dark for four days. Every 24 hours another 150 mg. of 

si ver ox.de and 100 mg. of 2,3,4,6-tetra-O-acetyl^D-galactopyranosyl-C— 076 B, are added (total- 
1 1 50 mg. of silver oxide and 350 mg. of 2,3,4,6-tetra-0-acetyl-£-galactopyranosyl C— 076 B ) The 
bo solids are then filtered and washed with ether. The filtrate is evaporated in vacuo and the residual aum is 

iSSTSSt ' S ge \ { -°° 9mJ USing diohlorometh P ane/metha3(99:1)as e £fsS 
material (C— 076 B la , 1 70 mg. is recovered as well as an additional product-containing band which is 

mS fil ed . b V P re Pf ra « v 5 'aver chromatography [multiple development with benzene/2-propanol 

be UnoiL , « e /o d r^ d produ , ct - 1,16 product is "Whilized from, benzene; spectral analysis is 

es consistent with 5-O-(2,3,4,6-tetra-O-acetyl-0-galactopyranosyl)-C— 076 B 
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Example 9 

^-O^S^di-O-acetyl-Z^-di-deoxy-^-arabinohexopyranosyO-C — 076 Monosaccharide 

A 1 10 ml. round-bottomed flask is charged with C — -076 A 2a monosaccharide (40 mg.), 3,4-di-0- 
acetyl-2,6-dideoxy-a-^.-arabino-hexopyranosyl chloride (diacetyl-olivosyl chloride, 91 mg.), mercuric 

5 bromide (216 mg.), mercuric cyanide (250 mg., and dry ether (50 ml). The stoppered flask is stirred in 
the dark under nitrogen until the reaction appears to make no further progress (by thin layer 
chromatography; 6 days). Additional quantities of the 3,4-di-0-acetyl-2,6-di-deoxy^-arabino- 
hexopyranosyOchloride (2 x 63 mg.) are added after 24 and 48 hours. There are seven product bands 
in addition to a small amount of recovered starting material. Four of the product bands are fluorescent 

10 glycosides which have high Rfs in benzene/2-propanol (19:1). The major product is purified to 
homogeneity by two separate preparative layer chromatography procedures employing multiple 
developments in the above-named solvent system. The product (24 mg.) is a fluffy white solid after 
lyophilization from benzene. Mass spectral and 300 MHz nuclear magnetic resonance data are 
consistent with the structure of 4'-0-(3 f 4-di-0-acetyl-2 r 6-dideoxy-Z.-arabino-hexopyranosyl)-C — 076 

15 Ajg monosaccharide. . . 

Example 10 

4'-0-(2,4-di-0-acetyl-2,6-dideoxy : 4-arabinohexopyranosyl C — 076 B 1a monosaccharide-5-one 

A 100 ml. round-bottomed flask is charged with C — 076 B 1a monosaccharide-5-one (30 mg.), 

20 3,4-di-0-acetyl-2,6-dideoxy-L-arabino-hexopyranosyl chloride (diacetyl-olivosyl chloride, 30 mg.), 
freshly prepared silver oxide (400 mg.) and dry ether (25 ml.). The stoppered reaction vessel, is stirred in 
the dark under nitrogen at ambient temperature for 7 days when, by thin layer chromatography 
[benzene/2 -propanol (1 9:1 )], the reaction appears to make no further progress. Four additional 25 mg. 
quantities of 3,4-di-0-acetyl-2,6-dideoxy^-arabino-hexopyranosyl chloride are added at 24 hour 

25 intervals. During the reaction, the solids are filtered, washed with ether, and discarded. The filtrate is 
evaporated in vacuo and the colorless gum is resolved by preparative layer chromatography (above 
system, multiple development) into two major bands: starting material and a slightly faster band, 
which is chromatographically homogeneous and by spectral analysis consistent with the 4'-0-(2,4-di- 
0-acetyl-2,6-dldeoxy^.-arabino-hexopyranosyl C — 076 B 1a monosaccharide-5-one. 

30 

Example 11 

4"-0-benzoyl C — 076 B 1a (from C — 076 B. a monosaccharide) 

C — 076 B 1a monosaccharide (35 mg.j is dissolved in dry ether and active manganese dioxide 
(1 00 mg.) is added. The mixture is stirred magnetically for 1 8 hours at room temperature. The reaction 

35 mixture is filtered and the solids are washed with ether. The filtrate contains only one spot by thin layer 
chromatography [tetrahydrofuran/chloroform (9:1 )] and the solvent is evaporated in vacuo to afford B 1a 
monosaccharide-5-one as a colorless glass. Ether (25 ml.), 1 ,5-anhydro-4-0-benzoyl-2,6-dideoxy-3-0- 
methyl-^-arabino-hex-1-enitol (10 mg.) and pyridinium p-toluenesulfonate (1 mg.) are added and the 
stoppered vessel is stirred at ambient temperature for an additional 24 hour period. The volatiles are 

40 removed in vacuo and methanol (10 ml.) and sodium borohydride (20 mg.) are added to the residual 
gum. A yellow color developed rapidly which faded within 1 5 minutes. After stirring for 2 hours under 
nitrogen, 3 ml. of acetone are added and stirring is continued for an additional hour. The solvents are 
evaporated in vacuo and the residue resolved on preparative layer chromatography [benzene/2- 
propanol (19:1)] to furnish the desired compound as the major product. Mass spectral and 300 MHz 

45 nuclear magnetic resonance data are consistent with the structure of 4"-0-benzoyl C — 076 B 1a . 

Example 12 

4'-O-0-g1ucopyranosyl q — Q76 ^ monosaccharide 
(Deprotection using methanolic ammonia) 

so 4'-O-(2,3,4,6-tetra-O-acetyl-0-glucopyranosyl) C — 076 A 2a monosaccharide (10 mg.) is covered 

with 1 0 ml. of methanol which had previously been saturated with anhydrous ammonia at 0°C. The 
flask is stoppered tightly and stored at ambient temperature for three days. Thin layer chromatography 
monitoring [trichloromethane/methanol (9:1 )] shows no remaining peracetylated materials. The solvent 
is evaporated under a stream of nitrogen and the product is purified from minor contaminants by 

65 preparative layer chromatography on silica gel with the above solvent system as the eluent. The 
homogeneous product is then lyophilized from benzene affording pure 4'-0-(/$-D-glucopyranosyl) 
C — 076 Aja monosaccharide. 

Example 13 

60 5-0-glucopyranosyl C — 076 B 1a 

(Deprotection using catalytic methoxide) 

5-0-(2,3,4,6-tetra-0-acetyl-0-glucopyranosyl) C — 076 B 1a (5 mg.) is dissolved in anhydrous 
methanol (10 ml.) in a small flask that has been flamed and cooled under nitrogen. A small amount of 
sodium methoxide powder (3 — 5 mg.) is added and the stoppered flask is stored at ambient 

ss temperature overnight. A chunk of dry ice is added to the reaction mixture before it was evaporated 



11 



0 007 812 

under a stream of nitrogen. The product is separated from minor impurities by preparative layer 
chromatography on silica gel using dichloromethane/methanol (9:1 ) as the eluent 5-0-glucopyranosyl 
C— 076 B, a is obtained in excellent yield as a lyophilized foam (from benzene). 

* Example 14 

Following the Koenigs-Knorr Method of Examples 3 or 8 using the appropriate starting materials, 

the following compounds are prepared: 

5-0-peracetyl-Z.-olivosyl C— 076 B l8 

5-0-peracetyh4-olivosyl C — 076 B ta monosaccharide 
to 5-0-peracetyl^-rhamnopyranosyl C — 076 B 1a 

23-O-peracetyl-L-rhamnopyranosyl C — 076 B 2a 

5-0-peracetyl-^-rhamnopyranosyl C— 076 B 23 

5-0-peracetyl-Z.-arabinopyranosyl C — 076 B la monosaccharide 

23-0-peracetyl-£-arabinopyranosyl C— 076 B 2a monosaccharide 
15 5-0-peracetyl-£-arabinopyranosyi C — 076 monosaccharide 

5-O-peracetyR-lyxopyranosyl C — 076 B 1a 

23-O-peracetyl-^-lyxopyranosyl C — 076 Aj a monosaccharide 

23-0-peracetyh4-olivosyl C—076 A^ 

5-0-peracetyl-0-glucopyranosyl-22,23-dihydro C — 076 B t 
20 5-G-peracetyl-5-galactopyranosyl-22^3-dihydro C — 076 B t 

23-0-peracetyl-D-arabinopyranosyl C — 076 A^ d 

23-O-peracetyl-0-glucosaminyl C — 076 Ajg 

23-0-peracetyl-£-glucuronyl C — 076 

5-0-peracety!-0-glucuronyi C — 076 B 1a 
25 23-0-peracetyl-0-mannopyranosyl C — 076 A^ 

Example 15 

Following the Koenigs-Knorr Method of Example 10, using the appropriate protected starting 
materials, and reducing the product therefrom by the borohydride reduction method of Example 1 1 . the 
following products are prepared: H 

13-0-peracetyW.-olivosyl C — 076 B 1a aglycone 
13-0-peracetyl-0-maltosyl C—076 A 1a aglycone 
13-0-peracetyW>-glucosaminyl C — 076 B 1a aglycone 
13-0-peracetyl-fi-glucuronyl-22,23-dihydro C—076 B 1a aglycone 
& 4'-Oi5eracetyl-jL-lyxopyranosyl-22^3-dihydrt) C—076 B 1a monosaccharide 

Example 16 

Following the orthoester method of Examples 1 , 2 or 7, using the appropriate starting materials, 

the following products are obtained. 
40 4"-0-peracetyl-£-rhamnopyranosyl C—076 A^ 

4"-0-peracetyl:4-rhamnopyranosyl C — 076 A^ . 

4"-O-peracetyl-0-galactopyranosyl C—076 A^ 

4"-O-peracetyl-0-glucopyranosyl-22,23-dihydro C—076 B 1a 

4'^peracetyl^-lyxopyranosyl C—076 B 1a monosaccharide 
46 4 r -0 L -peracetyh4-rhamnopyranosyl C — 076 B la monosaccharide 

4-0-peracetyl-£-rhamnopyranosyl-22,23-dihydro C—076 B 1a monosaccharide 

Example 17 

Following the Helferich modification of Example 9, using the appropriate starting materials, the 
so following products are obtained: 

4'-0-peracetyl-jL-rhamnopyranosyl C—076 A 2a monosaccharide 

4'-0-peracetyl : Z.-olivosyl C—076 A^ monosaccharide 

13-0-peracetyR-lyxopyranosyl C — 076 A^ aglycone 

23-O-peracetyl-^-lyxopyranosyl C—076 A 2a aglycone 
55 13-O-peracetyR-oHvosyl C — 076 A^ aglycone 

23-0-peracetyl-J.-olivosyl C—076 A^ aglycone 

13-0-peracetyl-£.-arabinopyranosyl C — 076 A^ aglycone 

4'-0-peracetyl^.-oleandrosyl-22^3-dihydro C — 076 A l8 monosaccharide 



30. 
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Example 18 

Following the glycal method of Example 4, using the appropriate protected starting materials, and 
oSS 1 * UCt 6 *" borohydHde method of ^^P 19 1 1 ' the Allowing products are 

4'-a-(peracetyl-2-deoxy-0-arabino-hexopyranosyl) C—076 B 1a monosaccharide and 4'-0-(peracetyl- 
2,3-dideoxy-D-e/7/f^ro-hex-2-enopyranosyl) C—076 B, a monosaccharide-from 0-glucal 
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4'-0-(peracetyl-2-deoxy-4-threo-pentopyranosyl) C — 076 B 1a monosaccharide and 4'-0-(peracetyl- 
23-dideoxy : Z.-glycero-pent-2-enopyranosyl) C — 076 B la monosaccharide-from.Z.-arabinal 
^-O-lperacetyl^-deoxy-jL-er/f^ro-pentopyranosyl) C — 076 B 1a monosaccharide and 4'-0-(peracetyl- 
23-dldeoxy-^-flr/^cera-pent-2-enopyranosyl) C — 076 monosaccharide-from.A-xylal 
8 13-0-(peracety»-2-deoxy-D-//xo-hexopyranosyl) C — 0/6 B A aglycone and 13-0-(peracetyl-2,3- 
dideoxy-D-threo-hex-2-enopyranosyl) C — 076 B 1a aglycone-from 0-galactal 

4"-0-isovaleryl-22,23-dihydro C— 076 B 1a and 4' , -0-isova!eryl-3"-deoxy-2/ , 3 w -didehydro C— 076 B 1a 
— from 4-0-valeryl-£-oleandraI 

10 Example 19 

Chromatographic mobilities of protected C — 076 macrolide glycosides related to A 28 on 5 x 20 cm. 
silica gel thin layer chromatography plates (double development) 



IS 



20 



COMPOUND NAME BENZENE/2 -PR0PAN0U1 9:1 ) 

C— 076 A 2a (reference) 0.23 

23-0-(2,3,4,6-tetra-0-acetyl-D-glucopyranosyl) C — 076 A 2a 0.24 

23-0-(2,2',3,3' # 4' / 6 / 6'-hepta-0-acetyl-maltosyl) C— 076 A 2a 0.30 

4 w -0-(2,3 A6-tetra-0-acetyl-D-glucopyranosyl) C— 076 A^ 0.4 1 

23-0-acetyl-4 w -0-(2,3,4 r 6-tetra-0-acetyl-D-glucopyranosyl) 

C— 076 A 2a 0.40 

A 2a monosaccharide (reference) > 0.34 

30 4'<M2,3A6-tetra-0-acetyl-D-glucopyranosyJ) C— 076 A^ 

monosaccharide " 0.45 



36 



23-0-(2,3A6-tetra~0-acetyl-D-glucopyranosylJ C— 076 A 2a 

monosaccharide 0.33 

4 / -0-(3 f 4-di-0-acetyl-2 # 6-dideoxy-L-arabino-hexopyranosyiy 

C — 076 A^-monosaccharide (olivosyl) 0.44 

C — 076 Aj a aglycone (reference) 0.38 

*23-0-(2,3 F 4,6-tetra-0-acetyl-D-glucopyranosyl) C— 076 A^ aglycone 0.37 

1 3-0-(2,3,4,6-tetra-0-acetyl-D-glucopyranosyl) C — 076 A 2a aglycone 0.26 

4B IS-O^-D-acetyl^^^-trideoxy-a-L-erythro-Hex^-enopyranosyl) 

C — 076 A^ aglycone 0.48 



40 



so 



13,23-Bis-0-(4-0-acetyl-2 f 3,6-trideoxy-a-L-erythro-hex-2-eno- 

pyranosyl) C — 076 A 2a aglycone 0.55 

Example 20 

Chromatographic mobilities of deprotected C — 076 macrolide glycosides 5 x 20 cm. silica gel thin 
layer chromatography plates (single development) 



55 



60 
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COMPOUND NAME D!CHL0R0METHANE/METHAN0L(9:1 ) 

C — 076 Aj (reference) q 

5 

4"-0-D-glucopyranosyl C — 076 A 2 0.55 

4'-0-D-glucopyranosyl C— 076 A^ monosaccharide 0.57 

to C — 076 B 2 (reference) 0.46 

23-0-maltosyl C— 076 B 2a 0.42 

23-0-D-glucopyranosyl C — 076 B 2a monosaccharide 0.47 

ts 

Example 21 

Chromatographic mobilities of protected C— 076 macrolide glycosides related to B, or B, 5 x 20 cm 
silica gel thin layer chromatography plates (double development) 

20 COMPOUND NAME BENZENE/2-PR0PAN0L{19:1) 



30 



35 



40 



C — 076 B la (reference) 01 3 

25 5-0-acetyl-4"-0-(2,3A6-tetra-0-acetyl-D-glucopyranosyl) 

c — 076 B 1a 0.33 

5-0-acetyl-4 ,/ -0.(2,3,4,6-tetra-0-acetyl-D-acetyl-D-gluco- 

pyranosylC — 076 B 1a Q32 

5-0-(2,3,4,6-tetra-0-acetyl-D-galactopyranosyl) C — 076 B 1a 0.26 

4'-0-(3,4-di-0-acetyl-2,6-dideoxy-L-arabino hexopyranosyl)- 

C — 076 B 1a monosaccharide-5-one (olivosyl) 0.41 

5-6-(2,3,4,6-tetra-0-acetyl-D-glucopyranosyl) C — 076 B 1a 

monosaccharide ° 0.21 

C— 076 B 2a (reference) 0.1 5 

23-0^2,2' f 3,3' / 4' / 6 # 6'-hepta-0-acetyl-maltosyl) C— 076 B 2a o.l 8 

23-0-(2,3,4,6-tetra-0-acetyl-D-glucopyranosyl) C — 076 B 2a o.20 

45 PREPARATION 1 

Glycal synthesis 4-0=benzoyW-oleandral 

u-i A < I™ xture ° f 40% s0dium h Y droxide (75 m, -> and d| ethyl ether (200 ml.) is stirred in an ice bath 
while 1 6.0 g. of nitrosomethylurea is added in portions over a period of 20 min. The mixture is stirred 

L or \ an a dd,tl0 , nal hour in the lce °ath and the ether solution then decanted and dried over sodium 
oo hydroxide pellets. 

AU T 0 I so !"!!S" °, f L.-rhamnal (Methods in Carbohydrate Chemistry, Vol. II, p. 407—8), 2.1 g. in 
diethyl ether (200 ml.), is added stannous chloride dihydrate (200 mg.) in 20 ml. of ether followed by 
foo£ ? ne J h,r f of ™ e d,a2ometnane solution. The reaction mixture remains at room temperature 
(23 C.) and after 30 mm. another 200 ml. of the diazomethane solution. The reaction is stirred 
55 overnight (18 hrs.) and silica gel tic (dichloromethane/methanol, 19:1) shows the reaction to be 
essentia ly complete. Acetic acid is added to dispose the yellow color and the mixture is filtered through 
Supercel. The filtrate is washed with 10% sodium bicarbonate solution and then with saturated salt 
solution. The solution is dried and evaporated to a residue, which is then purified to the homoqeneity by 
silica gel chromatography (dichloromethane/rhamnal) as a colorless syrup (77%) . 
no C ^ 8 m f Mation product (2.23 g) is dissolved in pyridine (20 ml.) and stirred with cooling while 
2.25 ml. of benzoyl chloride is added. The temperature rises slightly and a light precipitate forms. The 
cooling bath is removed after two hours and stirring maintained for 48 hrs. Water is then added (1 5 
drops) and after 45 min., 200 ml. of dichloromethane. The mixture is washed with 1/V HCI until the 
extracts are acidic and then with sodium bicarbonate solution and finally saturated salt solution. The 
organic phase is dried and the solvent removed in vacuo to furnish a colorless syrup, which could be 
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purified further by silica gel chromatography using (99:1) dichloromethane/tetrahydrofuran as the 
eluant to furnish 3.6 g of protected glycal. 

The product contains a small amount of the 4-0-methyl isomer, which could be resolved by silica 
gel high performance liquid chromatography using 7.5% ethyl acetate in n-hexane as eluant 

5 PREPARATION 2 

Glycosylhalide synthesis L-olivosyl chloride {2,6-dideoxy-3,4-di-0-acetyl-Z.-a/-a/>/>?o-hexopyranosyl 
chloride 

Dry hydrogen chloride gas is bubbled slowly into a benzene solution of 3 # 4-di-0-acetyl-Z r rhamnal 
io (7.5 g. in 50 ml. benzene). The solution is cooled in an ice salt bath. When the solution is saturated 
(about 20 min.j, the addition of hydrogen chloride is discontinued and the mixture allowed to stand at 
0°C. for one hour. The solvent is then removed under vacuum and toluene (50 ml.) added and removed 
in vacuo (high vacuum) three times. The residual oil is dissolved in ether at 0°C and petroleum ether 
(30 — 60°C) added to induce crystallization. The colorless crystals are filtered under nitrogen washed 
is with petroleum ether and dried on the funnel under a stream of nitrogen before storage at -5°C (6.8 

g.). 

PREPARATION 3 

C — 076 A1 a Aglycone 

20 100 Mg. of C— 076 A1a is dissolved in 5 ml. of dioxane, stirred and added at room temperature to 
a mixture of 0.1 ml. of concentrated sulfuric acid, 1.9 ml. of methanol and 3.0 ml. of dioxane. The 
reaction mixture is stirred overnight at room temperature. 473 Mg. of solid sodium bicarbonate is 
added and the mixture stirred for 20 minutes. 3 Ml. of water is added and stirred for an additional 10 
minutes. The reaction mixture Is concentrated and 40 ml. of chloroform is added and shaken. The 

26 aqueous layer is separated and extracted with 5 ml. of chloroform. The organic layers are combined and 
washed once with dilute sodium chloride solution, dried over magnesium sulfate and evaporated to 
dryness in vacuo. 1/2 of the residue is placed on 5 preparative layer chromatography silica gel plates 
and eluted with 2% methanol in chloroform affording 4 bands of material. The remainder of the material 
Is run on 2 preparative layer chromatography plates eluting with 2% methanol in chloroform affording 4 

30 band similar to the first series. The second fastest bands are removed from each of the plates 
combined, extracted and evaporated to dryness in vacuo, and rechromatographed on a preparative 
layer chromatography silica gel plate eluting with 3% tetrahydrofuran and chloroform affording 9.4 mg. 
of a fluffy white solid which is identified by mass spectrometry as C— 076 A1a aglycone. 

35 . PREPARATION 4 

C— 076 A2a Aglycone 

2 G. of C — 076 A2a is combined with 40 ml. of a 1% (volume/volume) solution of concentrated 
sulfuric acid in methanol. The reaction mixture is stirred at room temperature for 17 hours and diluted 
with 300 ml. of chloroform. The mixture is washed once with 30 ml. of saturated sodium bicarbonate 

40 solution, once with* 30 ml. saturated sodium chloride solution, dried over magnesium sulfate and 
evaporated to dryness in vacuo. 5 Ml. of methanol is added to the residue and allowed to stand at room 
temperature overnight Cooling of the mixture in ice causes the slow precipitation of crystals. A 
supernatant is removed and the solid crystals washed twice with 1 ml. of cold methanol affording 340 
mg. of a white solid. The mother liquor and washings are evaporated down to a volume of about 2 ml. 

45 and allowed to stand affording an additional crop to crystals. 630 Mg. of a white solid is obtained which 
is combined with the first batch of crystals and 8 ml. of methanol and evaporated to a volume of 2.5 ml. 
and allowed to stand for several hours. 910 Mg. of an off white solid is obtained which mass 
spectrometry identifies as C — 076 A2a aglycone. 

50 PREPARATION 5 

C — 076 A2a Monosaccharide 

500 Mg. of C — 076 A2a is dissolved in 10 ml. of a solution of 0.1 ml. of concentrated sulfuric 

acid and 9.9 ml. of isopropanol. The reaction mixture is stirred at room temperature overnight. 125 Ml. 

of chloroform is added and the mixture washed once with 10 ml. of saturated sodium bicarbonate and 
56 once with 1 0 ml. of water. The organic layer is dried over magnesium sulfate and evaporated to dryness 

in vacuo affording a pale yellow solid material which is dissolved in chloroform and placed on 5 

preparative layer chromatography silica gel plates and eluted twice with 2% benzene in ethylacetate. 

The slower moving major fraction contains 367 mg. of a white powder after lyophilization from 

benzene which mass spectrometry and 300 MHz nuclear magnetic resonance indicates is C — 076 A2a 
so monosaccharide. 

PREPARATION 6 

C — 076 B1a Monosaccharide and C — 076 B1a Aglycone 

To a solution of C — 076 B1a Is added 2.5 Ml. of a solution consisting of 0.5 ml. of water 0.5 ml. 
65 concentrated sulfuric acid and 9.0 ml. of dioxane and the reaction mixture stirred at room temperature 



15 



0 007 812 



for 17 hours. 50 Ml. of ether is added followed by 25 ml. of saturated aqueous sodium bicarbonate 
solution. The two layer mixture is shaken, the aqueous layer separated and the organic layer washed 
with water, dried and evaporated to dryness in vacuo. Benzene is added to the residue and the benzene 
layer is dried and lyophilized affording 60 mg. of yellow material. The material is placed on a 
5 preparative layer chromatography silica gel plate and eluted with chloroform-tetrahydrofuran in the 
volume ratio of 9:1 and 2 bands are observed with an Rf of 0.1 5 and 0.35. 300 MHz nuclear magnetic 
resonance identifies the two spots as C— 076 81 a monosaccharide and C— 076 B1a aglycone 
respectively. 1 6 Mg. of each fraction is obtained. " 

10 „ M PREPARATION 7 

C — 076 Bla Monosaccharide 

100 Mg. of C— 076 B1 a is dissolved in 5.0 ml. of tetrahydrofuran and stirred at room temperature 
while 5.0 ml. of a cold aqueous solution of 10% sulfuric acid (volume/volume) Is added dropwise with 
stirring. The reaction mixture is stirred at room temperature for 1 8 hours. 75 Ml. of methylene chloride 
'* and 25 ml. of saturated aqueous sodium bicarbonate is added and the layers shaken and separated. 
The organic layer is washed with aqueous sodium chloride solution and an equal volume of water The 
organic layer is dried and evaporated to dryness in vacuo affording 70 mg. of a colorless oil. Hiah 
pressure liquid chromatography identifies the residual oil as C— 076 B1a monosaccharide. 

20 PREPARATION 8 

C — 076 B2a Aglycone 

2 G. of C— 076 B2a is combined with 40 ml. of a 1% solution of concentrated sulfuric acid in 
methanoMvolume/volumeJ. The reaction mixture is stirred at room temperature for 17 hours. 300 Ml 
of chloroform is added followed by 30 ml. of an aqueous saturated sodium bicarbonate solution The 

2* layers are separated and the organic layer washed with 30 ml. of saturated sodium chloride solution 
dned over magnesium sulfate and evaporated to dryness in vacuo. 5 Ml. of methanol is added to 
dissolve the residue and the mixture allowed to stand at room temperature and then cooled in an ice 
bath whereupon crystallization occurs. The supernatant is removed and the residue washed twice with 
1 ml. portions of cold methanol and the solid crystals dried overnight and then in vacuo at 35°C 

so affording 1.0 g. of white crystals. A second crop is obtained by evaporating the mother liquors to a 
volume of 2 ml. and allowing to stand overnight at room temperature. 2 Ml. of methanol is added and 
the mixture aged in an ice bath affording 140 mg. of a yellow solid. The two solid fractions are 
combined and dissolved in boiling methanol, about 30 ml. of methanol Is required. The solution is 
filtered hot and concentrated to a volume of about 20 ml. in vacuo whereupon solids beain to 

3S precipitate. The solution is filtered hot and the solid materials washed with methanol affording 340 mg. 
of a white solid. The filtrates are boiled down to a volume of about 8 ml. and set aside to civstalllze at 
room temperature affording 433 mg. of a white solid. Mass spectrometry shows the two fractions to be 
identical and to be identified as C— 076 B2a aglycone. 

4" PREPARATION 9 

C — 076 B2a Monosaccharide and C — 076 B2a Aglycone 

rnnri?^ t^ 76 i !i C S mbin ? d "f* 4 mL of 3 solution Prepared by combining 0.1 ml. of 
concentrated sulfuric acid and 9.9 ml. of isopropanol. The reaction mixture is stirred at room 
temperature for 16 hours, 1 89 mg of sodium bicarbonate is added followed by a few drops of water 
The volume is reduced to about 1/2 and 30 ml. of chloroform and 3 ml. of water is added and the 
^i^L^tk"' la ^ re are seD arated a " d the ac « ue o«s 'aver extracted with an additional 5 ml. of 
chloroform. The organic layers are combined, washed once with dilute sodium chloride solution dried 
over sodium sulfate and magnesium sulfate and evaporated to dryness in vacuo. The residue is placed 
on two preparative layer silica gel chromatography plates and eluted twice with 5% tetrahydrofuran in 
chloroform. 4 Bands of material are observed and individually removed from the preparative 
chromatography plates. The slowest band affords 7.3 mg. of a white solid which is identified by mass 
spectrometry as C— 076 B2a monosaccharide. The next slowest band affords 1 .3 mg. of a white solid 
and it is identified by mass spectrometry as C — 076 B2a aglycone. 

55 PREPARATION 10 

22,23-Dihydro C— 076 A1a 

r^mhinl'H I* 9 * z C T~°l 6 L. Ma a " d 1¥ J" 9 ' of ^M*enylphosphlne)rhodlum (I) chloride are 
22S?\ of benzene and hydrogenated for 20 hours at room temperature under 

atmospheric pressure. The crude reaction mixture is chromatographed on a preparative lave 
chromatography plate editing twice with 10% tetrahydrofuran in chloroform. The product is removed 
J J *JE™° n Us,n . 9 etnvl acetate which is ev aporated to dryness and the residue analyzed with 300 
C—076 Tai ma3 " resonance and mass spectroscopy indicating the preparation of 22,23-dihydro 
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PREPARATION 1 1 

22,23-Dihydro C— 076 B1a 

A solution of 1.007 g. of C — 076 B1a, 314 mg. of tris(triphenylphosphlne) rhodium (I) chloride 
and 33 ml. of benzene is hydrogenated for 21 hours at room temperature under 1 atmosphere of 

5 hydrogen pressure. The solvent is removed in vacuo and the residue dissolved in a 1 :1 mixture of 
methylene chloride and ethyl acetate and filtered. The filtrate is placed on a column of 60 g. of silica gel 
eluting with a 1:1 mixture of methylene chloride and ethyl acetate taking 10 ml. fractions. Fractions 
14 — 65 are combined and evaporated to dryness affording 1.118 g. of a solid material which is 
indicated by high pressure liquid chromatography to be a 60/40 mixture of the hydrogenated product 

w and starting material. The mixture is rehydrogenated in 55 ml. of benzene adding 310 mg. of 
tris(triphenylphosphine)rhodium (I) chloride and stirring for 21 hours at room temperature under 1 
atmosphere of hydrogen pressure. The solvent is removed in vacuo and the residue chromatographed 
on 80 g. of silica gel using 40:60 mixture of ethyl acetate and methylene chloride as eluant. 10 Ml. 
fractions are taken and the product appears in fractions 26 — 80. These fractions are combined and 
evaporated to dryness in vacuo affording a yellow oil. The oil is dissolved in benzene and lyophilized 
affording a pale yellow powder which is identified as 22,23-dihydro C — 076 B1 a by mass spectrometry 
and 300 MHz nuclear magnetic resonance. 0.976 G. of product is obtained. 

PREPARATION 12 

20 22,23-Dihydro C — 076 B1a Monosaccharide 

395 Mg. of 22,23-dihydro C — 076 B1 a is added to a stirred solution of 50 ml. of 1% sulfuric acid 
in isopropanol and the solution is stirred for 14 hours at room temperature. The reaction mixture Is 
treated as in Example 4 affording 0.404 g. of a foam after lyophilization from benzene. The foam is 
chromatographed on 6 preparative layer silica gel chromatography plates eluting twice with 4% 

2S tetrahydrofuran in chloroform. The monosaccharide with a Rf 0.15 is collected and washed from the 
silica gel with a total of 650 ml. of ethyl acetate. The combined washings are evaporated to dryness 
and the residue lyophilized from benzene to afford 0.2038 g. of 22,23-dihydro C — 076 B1a 
monosaccharide which high pressure liquid chromatography indicates to be essentially pure. 

30 PREPARATION 13 

22,23-Dihydro C — 076 B1a Aglycone 

0.486 G. of 22,23-dihydro C — 076 B1 a is added to a stirred solution of 50 ml. of 1% sulfuric acid 
in methanol and the reaction mixture stirred for 13 hours at room temperature. The reaction mixture is 
diluted with 250 ml. of methylene chloride and washed with 50 ml. of saturated aqueous potassium 

35 bicarbonate and 50 ml. of water. The aqueous layer is washed twice with 20 ml. portions of methylene 
chloride and the combined organic phases are dried with saturated brine and sodium sulfate and 
evaporated to dryness in vacuo affording 0.480 g. of a pale yellow foam. The foam is dissolved in 4 ml. 
of methylene chloride and placed on 4 preparative layer chromatography silica gel plates and eluted 4 
times with 4% tetrahydrofuran and chloroform. The product is recovered from the silica gel plates 

40 affording an oily residue which is lyophilized from benzene affording. 255.8 mg. of a white solid. Traces 
of methyl oleandroside are indicated to be present in the solid material. The white solid is then 
lyophilized again from benzene and placed under high vacuum for 20 hours to remove the impurity 
affording 22,23-dihydro C — 076 B1a aglycone. 

** PREPARATION 14 

A. C— 076 A1a 4"-0-Acetate 

A solution of 27 mg. of 4-dimethylaminopyridine in 1 ml. of methlene chloride is prepared and a 
separate solution of 0.208 ml. of acetic anhydride in 10 ml. of methylene chloride is prepared. 0.5 Ml. 
of each solution is added to 10 mg. of C — 076 Ala, mixed well and allowed to stand at room 

50 temperature overnight. The reaction mixture Is diluted to 4 ml. with methylene chloride and 0.5 ml. of 
water is added and shaken. The layers are separated and the organic layer is dried over magnesium 
sulfate and evaporated to dryness under a stream of nitrogen. Benzene is added and the solution is 
lyophilized affording 10 mg. of an off-white fluffy solid. Preparative layer chromatography on silica gel 
eluting with 10% tetrahydrofuran in chloroform affords 8.2 mg. of a fluffy, off-white solid, which 

55 nuclear magnetic resonance and mass spectrographic analysis reveals to be C— 076 A1 a 4"-0-acetate. 

B. C— 076 A2a 4"-0-Acetate 

Following the above procedure 5 mg. of C — 076 A2a is acetylated affording 4.4 mg. of a product 
which is demonstrated by mass spectrometry and nuclear magnetic resonance to be C — 076 A2a 4"- 
60 0-acetate. 

C. C— 076 A2a 4",23-dl-0-acetate 

10 Mg.of C — 076 A2a is acetylated in 0.5 ml. of pyridine and 0.25 ml. acetic anhydride at 100°C 
for 2 hours. The reaction mixture is worked up using preparative layer chromatography on silica gel as 
65 previously described affording 5.9 mg. of a fluffy white solid which mass spectrometry and nuclear 
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magnetic resonance reveal to be C — 076 A2a 4°,23-0-acetate. 

PREPARATION 1 5 

C— 076 A2a 4" O-Propionate 

5 25 Mg. of C — 076 A2a is combined with 1 5 drops of dry pyridine and cooled in ice while 5 drops 

of propionic anhydride is added/The reaction mixture is stoppered, mixed well and allowed to stand in 
an ice bath overnight. The reaction mixture is diluted with ether and benzene and shaken with some ice 
water. The layers are separated and the organic layer is dried over magnesium sulfate. The solvent is 
evaporated under a stream of nitrogen, benzene is added and the solution is lyophilized affording 20 

io mg. of a white solid. Preparative layer chromatography on silica gel eluting with 5% tetrahydrofuran in 
chloroform affords 16.6 mg. of a white solid which is analysed by nuclear magnetic resonance and 
mass spectrometry as C — 076 A2a 4"-0-propionate. 

PREPARATION 16 

15 C — 076 B1a 4",5-di-0-acetate 

Following the procedure of Preparation 14, 5.2 mg. of C — 076 B1 a is acetylated with 1 0 drops of 
pyridine and 6 drops of acetic anhydride affording, after preparative layer chromatography on silica gel 
and lyophilization, 5.2 mg. of a white fluffy solid which mass spectrometry indicates is C — 076 B1a 
4",5-di-0-acetate. 

20 

PREPARATION 17 
C— 076 B1a 4", O-Acetate and C — 076 B1a 4 w ,5-Di-0-Acetate 

20 Mg. of C — 076 B1a is dissolved in 12 drops of pyridine, cooled in an ice bath and combined 
with 4 drops of acetic anhydride. The reaction mixture is maintained in an ice bath for 2 1/2 hours, 
25 chilled benzene is added, the reaction mixture freeze dried and the solid material chromatographed on 
silica gel plates eluting with 10% isgpropanol in benzene. The product with the highest Rf is Identified 
by mass spectrometry as C — 076 B1 a 4",5-di-0-acetate, 4.7 mg. is obtained. The next most advanced 
spot is identified by mass spectrometry as C — 076 B1 a 4", O-acetate; 9.3 mg. is obtained. 

¥ 

so Claims 

1. A compound having the formula: 




60 

in which the broken line indicates that a single or double bond is present in the 22(23) position; R t is 
hydroxy, C 2 _ 10 alkanoyloxy, or glycosyloxy, and is present only when the broken line indicates a single 
bond; R 2 is iso-propyl or sec-butyl; R 3 is hydrogen, methyl, C 2 _ 10 alkanoyl or glycosyl; and R is hydrogen, 
C 2 _ 10 alkanoyl or glycosyl (where "glycosyl" includes mono-, di- and trisaccharides, including groups of 
6s the formulae 
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CH 3 0 CH O CH 3 0 



where R 4 is hydrogen, C 2 _ 10 alkanoyl or glycosyl, except that R 4 is not glycosyl or either of the foregoing 
10 formulae in which R* is glycosyl); in which the glycosyl groups are derived from optionally 
mono-unsaturated polyhydroxy (5 and 6)-membered cyclic acetals that are optionally substituted with 
C, 10 alkyl, amino or dimethyl amino and in which hydroxy groups may be optionally substituted with 
C,_ 10 alkyl or C 2 _ 10 alkanoyl; provided that at least one of R, R v R 3 and R 4 must contain a glycosyl group, 
and that if only R contains a glycosyl group, that group is other than 
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CH 3° CH 3° CH 3°* 



in which R 5 is hydrogen or C 2 _ 10 alkanoyl. 

25 2. A compound as claimed in Claim 1, in which the glycosyl residue of R, R,, R 3 or R 4 is a 
monosaccharide, disaccharide qr trisaccharide in which the saccharide residue(s), which may be the 
same or different in the disaccharides and trisaccharides, is/are glucopyranosyl, galactopyranosyl, 
mannopyranosyl, maltosyl, arabinopyranosyl, lyxopyranosyl, xylopyranosyl, ribopyranosyl, oleandrosyl, 
rhamnopyranosyl, fucopyranosyl, lactosyl, ribofuranosyl, mannofuranosyl, glucofuranosyl, 

30 arabinofuranosyl, mycarosyl, cladinosyl, desoaminosyl, daunosaminosyl, mycaminosyl, cymarosyl 
and/or olivosyl. 

3. A compound as claimed in Claim 2 in which the glycosyl residue is a monosaccharide or 
disaccharide in which the saccharide residue(s), which may be the same or different in the disaccharide, 
is/are glucopyranosyl, rhamnopyranosyl, oleandrosyl, and/or daunosaminosyl. 
35 4. A process for the preparation of a compound as claimed in claim 1 comprising reacting a 
compound having the formula: 



40 



46 



so 



65 



60 




in which the broken line indicates that a single or double bond is present in the 22(23) position; R', is 
hydroxy, C 2 _ 10 alkanoyloxy or glycosyloxy, and is present only when the broken line indicates a single 
bond; R 2 is /so-propyl or sec-butyl; R' 3 is hydrogen, methyl, C 2 _ 10 alkanoyl or glycosyl; and R' is 
65 hydrogen, C 2 _ 10 alkanoyl, glycosyl, 
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CH 3 0 CH 3 0 CH 3 0 

where R' 4 is hydrogen, C 2 _ 10 alkanoyl or glycosyl; in which the glycosyl groups are polyhydroxy (5 or 6)- 
10 membered cyclic acetals that are optionally substituted with C t _ 10 alkyl and in which the hydroxy 
groups may be optionally substituted with C t _ 10 alkyl or C 2 _ t0 alkanoyl and their mono-unsatu rated 
derivatives; provided that at least one of R, R' r R' 3 and R' 4 must contain a free hydroxy group, with a 
protected halohexose or protected halopentose in the presence of silver oxide. 

5. A process for the preparation of a compound as claimed in Claim 1 comprising reacting a 
15 compound having the formula set forth in Claim 4 with a protected halohexose or protected 

halopentose in the presence of mercuric oxide or mercuric cyanide. 

6. A process for the preparation of a compound as claimed in Claim 1 comprising reacting a 
compound having the formula set forth in Claim 4 with a protected halohexose or protected 
halopentose in the presence of silver trifluoromethyl sulfonate. 

20 7. A process for the preparation of a compound as claimed in Claim 1 comprising reacting a 

compound having the formula set forth in Claim 4 with the orthoester prepared from a C,_ 10 alkanol 
and a protected halohexose or protected halopentose in the presence of a catalytic amount of mercuric 
bromide or mercuric chloride. 

8. A process for the preparation of a compound of Claim 1 , in which the glycosyl group is a hexose 
25 that is unsubstituted at the 3-position or has a 2,3-unsaturation, comprising reacting a compound 

having the formula set forth in Claim 4 with a 1 ,2-unsaturated hexose, in the presence of a catalytic 
amount of a Lewis acid. 

9. A composition useful for the treatment of parasitic infections comprising a compound as 
claimed in Claim 1 and an inert carrier. 

30 10. A compound as claimed in Claim 1, for use in the treatment of parasitic infections. 

Revindications 



1. Compose de formule 

35 




0R 3 

60 

ou la ligne pointillee indique qu'une liaison simple ou double est presente en position 22(23); R, est un 
hydroxy, un alcanoyloxy en C 2 a C 10 , ou un glycosyloxy, et n'est present que lorsque la ligne pointillee 
indique une liaison simple; R 2 est un isopropyle ou un sec-butyle; R 3 est un hydrogdne, un methyle, un 
alcanoyle en C 2 a C 10 ou un glycosyle; et R est un hydrogene, un alcanoyle en C 2 a C 10 ou un glycosyle 
65 {ou "glycosyle" comprend les mono-, di- et trisaccharides, y compris les groupes de formules 
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ou R 4 est un hydrogene, un alcanoyle en C 2 a C 10 ou un glycosyle, sauf que R 4 n'est pas un glycosyle de 
ta Tune ou I'autres des formules pr6c6dentes ou R 4 est un glycosyle); ou les gipup.es glycosyle provienhent 
de polyhydroxy-acStals cycliques d 5 ou 6 chainons eventuellerheht mono-insatur6s qui sont 
Sventuellement substitues par un alcoyle en C, a C 10 , un amino ou un dimethylamlno, et ou les groupes 
hydroxy peuvent §tre 6ventuellement substitute par un alcoyle en C n a C 10 ou un alcanoyle en C 2 a C 10 ; 
d condition qu'au moins I'un des radicaux R, R v R 3 et R 4 contienne un groupe glycosyle, et que si seul R 
is contient un groupe glycosyle, ce groupe est different de 



20 




25 ou R s est un hydrogSne ou un alcanoyle en C 2 S C 2 o. 

2. Compost selon la revendlcation 1, oti le r6sidu glycosyle de R, R,, R 3 ou R 4 est un 
monosaccharide, disaccharide ou trisaccharide cu le(s) n§sidu(s) saccharide(s), qui peut (peuvent) etre 
semblable(s) ou different^) dans les disaccharides et les trisaccharides, est (sont) un glycopyranosyle, 
galactopyranosyle, mannopyranosyle, maltosyie, arabinopyranosyle, lyxopyranosyle, xylopyranosyle, 

30 ribopyranosyle, oteandrosyle, rhamnopyranosyle, fucopyranosyle, lactosyle, ribofuranosyle, 
mannofuranosyle, glucofuranosyle, arabinofuranosyle, mucarosyle, cladinosyle, dSsosaminosyle, 
daunosaminosyle, mycaminosyle, cymarosyle et/ou olivosyle. 

3. Compose^ selon la revendication 2, ou le residu glycosyle est un monosaccharide ou disaccharide 
ou le(s) r6sidu(s) saccharide(s) qui peut(peuvent) 6tre semblable(s) bu diffe>ent(s) dans le disaccharide, 

55 est(sont) un glucopyranosyle, rhamnopyranosyle, oteandrosyle et/ou daunosaminosyle. 

4. Proc6d6 de preparation d'un compost tel que revendique dans la revendication 1 dans lequel 
on fait reagir un compos6 de formule 




OR' 



ou la ligne pointillSe indique qu'une liaison simple ou double est prSsente en position 22(23); R', est un 
66 hydroxy, un alcanoyloxy en C 2 d C 20 ou un glycosyloxy, et n'est present que lorsque la ligne pointiltee 
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indique une liaison simple; R 2 est un isopropyle ou un sec-butyle; R' 3 est un hydrogene, un methyle, un 
alcanoyle en C 2 a C 10 ou un glycosyle; et R' est un hydrogene, un alcanoyle en C 2 a C 10 , un glycosyle, 
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ou R' 4 est un hydrogene, un alcanoyle en C 2 a C 10 ou un glycosyle; ou les groupes glycosyles sont des 
polyhydroxyac6tals cycliques a 5 ou 6 chaTnons qui sont eventuellement substitu^s par un alcoyle en C t 
a C 10 et ou les groupes hydroxy peuvent §tre Eventuellement substitu^s par un alcoyle en C, a C 10 ou un 
is alcanoyle en C 2 a C, 0 et leurs derives mono-insatures; a condition qu'au moins Tun des radicaux R, R' v 
R' 3 et R' 4 contienne un groupe hydroxy libre, avec un halohexose protege ou un halopentose prot6g6 en 
presence d'oxyde d'argent. 

5. Proc6d6 de preparation d'un compost selon la revendication 1 dans lequel on fait reagir un 
compost ayant la formule expose dans la revendication 4 avec un halohexose prot6g6 ou un 

20 halopentose protegd en presence d'oxyde mercuiique ou de cyanure mercurique. 

6. Proc£de de preparation d'un compose* selon la revendication 1 dans lequel on fait reagir un 
composE ayant la formule exposee dans la revendication 4 avec le halohexose protege ou le 
halopentose proteg6 en presence de trffluorom&hylsulfbnate cfargent. . 

7. Proc6d6 de preparation d'un compose selon la revendication 1 dans lequel on fait rSagir un 
25 compose* ayant la formule exposed dans la revendication 4 avec I'orthoester prepare a partir d'un 

alcanol en C, a C 10 et un halohexose protege ou un halopentose proteg6 en presence d'une quantity 
catalytique de bromure mercurique ou de chlorure mercurique. 

8. Procdde de preparation d'un compost de la revendication 1 , dans lequel ie groupe glycosyle est 
un hexose qui est unsubstituS en position 3 ou possede une insaturation en 2,3, dans lequel on fait 

30 reagir un compost ayant la formule exposee dans la revendication 4 avec un hexose insature en 1 ,2, en 
presence d'une quantity catalytique d'un acide de Lewis. 

9. Composition utile pour le traitement des infections parasitaires comprenant un compose* selon 
la revendication 1 et un support inerte. 

10. Compose selon la revendication 1 aux fins d'application dans le traitement des infections 
35 parasitaires. 

. * 

Patentanspruche 

1. Elne Verbindung mit der Formel: 
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50 
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€0 




° R 3 

us worin die urrterbrochene Linie andeutet, da& in der 22(23)-Steilung eine Einfach- oder eine Doppelbi 



22 



0 007 812 



5 



10 



dung vorliegt; R, Hydroxy, C 2 _ 10 Alkanoyloxy oder Glycosyloxy bedeutet und nur dann vorliegt, wenn die 
unterbrochene Linie eine Einfachbindung bedeutet; Rj Isopropyl oder sek.Butyl ist; R 3 Wasserstoff, 
Methyl, C 2 _ 10 Alkanoyl oder Glycosyl ist; und R Wasserstoff, C 2 _ 10 Alkanoyl oder Glycosyl ist (worin "Gly- 
cosyl" Mono-, Di- und Trisaccharlde umfaBt, einschliefclich Gruppen der Formeln 

CHo 



NT 0 

CH 3 0 




und 




CH 3 0 



IB 



20 



25 



30 



38 



40 



worin R 4 Wasserstoff, C 2 _ 10 Alkanoyl oder Glycosyl Ist, mlt der Ausnahrne, daS R 4 nicht Glycosyl einer 
der vorstehenden Formeln bedeutet, worin R 4 Glycosyl darstelit); worin die Glycosylgruppen abgeleitet 
sind von gegebenenfalls einfach ungesattlgten Polyhydroxy(5 oder 6)-gliedrigen cyclischen Acetalen, 
die gegebenenfalls durch C^ 10 Alkyl, Amino oder Dimethylamino substituiert sind und in welchen Hy- 
droxygruppen gegebenenfails durch C,_ 10 Alkyl oder C 2 _ ia Alkanoyl substituiert sind; mit der Ma&gabe, 
daS wenlgstens einer der Reste R, R t , R 3 und R 4 eine Glycosylgruppe enthalten muB, und daft dann, 
wenn nur der Rest R eine Glycosylgruppe enthaMt, diese Gruppe von einer Gruppe der Formeln 



CH, 




CH- 

oder R 5 0— / V- 



CH 3 0 



CHJD 



CHO 
3 



45 



worin R 5 Wasserstoff oder C,_ 10 Alkanoyl bedeutet, verschieden ist. 

2. Eine Verbihdung nach Anspruch 1, worin der Glycosylrest von R, R,, R 3 oder R 4 ein Monosac- 
charid, Disaccharid oder Trisaccharid ist, worin der Saccharidrest bzw. die Saccharidreste, die in den Di- 
saccharlden und Trisacchariden gleich oder verschiedea sein konnen, Glycopyranosyl, Galactopyrano- 
syl, Mannopyranosyl, Maltosyl, Arablnopyranosyl, Lyxopyranosyt, Xylopyranosyl, Ribopyranosyl, Olean- 
drosyl, Rhamnopyranosyl, Fucopyranosyl, Lactosyl, Ribofuranosyl, Mann of ura nosy \, Glucofuranosyl, 
Arabinofuranosyl, Mycarosyl, Cladinosyl, Desosamlnosyl, Daunosaminosyl, Mycaminosyl, Cymarosyl 
und/oder Oiivosyl ist bzw. sind. 

3. Eine Verbindung nach Anspruch 2, worin der Glycosylrest ein Monosaccharid oder Disaccharid 
ist in welchem der Saccharidrest bzw. die Saccharidreste, die in dem Disaccharid gleich oder ver- 
schieden sein konnen, Glucopyranosyl, Rhamnopyranosyl, Oleandrosyl und/oder Daunosaminosyl ist 
bzw. sind. 

4. Ein Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend das Umsetzen 
einer Verbindung mit der Formel: 
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25 

worin die unterbrochene Linie andeutet, daB in der 22(23)-Stellung eine Einfach- Oder eine Doppelbin- 
dung vorliegt; R' t Hydroxy, C 2 _ 10 Alkanoy!oxy oder Glycosyloxy ist und nur dann vorliegt, wenn die un- 
terbrochene Linie eine Einfachbindung darstellt; R 2 Isopropyl oder sek.Butyl ist; R' 3 Wasserstoff, Methyl, 
C 2 _ 10 AJkanoyl oder Giycosyl ist; und R' Wasserstoff, C 2 _ 10 Alkanoyl, Glycosyl, 

30 

S-o 

° —V V" oder R' 4 0 
35 J ' S 

CH 3° CH 3 0 

ist, worin R' 4 Wasserstoff, C 2 _ 10 Alkanoyl oder Giycosyl ist; worin die Glycosylgruppen Polyhydroxy(5 
40 oder 6)-gliedrige cyclische Acetale sind, die gegebenenfalls durch C 1-10 Alkyl substituiert sind und worin 
die Hydroxygruppen gegebenenfalls durch C 1 _ 10 Alkyl oder C 2 _ 10 Alkanoyl substituiert sind, und deren 
einfach-ungesattigte Derivate; mit der MaBgabe, daB wenigstens einer der Reste R, R' v R' 3 und R' 4 eine 
freie Hydroxygruppe enthalten muB, mit einer geschutzten Halogenhexose. oder geschutzten 
Halogenpentose in Gegenwart von Silberoxid. 
45 5. Ein Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend das Umsetzen 

einer Verbindung mit der in Anspruch 4 angegebenen Formel mit einer geschutzten Halogenhexose 
oder geschutzten Halogenpentose in Gegenwart von Quecksilber(ll)-oxid oder QuecksilberOD-cyanid. 

6. Ein Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend das Umsetzen 
einer Verbindung mit der in Anspruch 4 angegebenen Formel mit einer geschutzten Halogenhexose oder 

60 geschutzten Halogenpentose in Gegenwart von Silbertrifluoromethylsulfbnat. 

7. Ein Verfahren zur Herstellung einer Verbindung nach Anspruch 1, umfassend das Umsetzen 
einer Verbindung mit der in Anspruch 4 angegebenen Formel mit dem aus einem C^gAlkanol 
hergestellten Orthoester und einer geschutzten Halogenhexose oder geschutzten Halogenpentose in 
Gegenwart einer kataiytischen Menge von Quecksilber(ll)-bromid oder Quecksilber(ll)-chlorid. 

55 8. Ein Verfahren zur Herstellung einer Verbindung nach Anspruch 1, worin die Glycosylgruppe in 

3-Stellung unsubstituiert ist oder eine 2,3-Unsattigungsstelle aufweist, umfassend das Umsetzen einer 
Verbindung mit der in Anspruch 4 angegebenen Formel mit einer 1 ,2-ungesattigten Hexose in 
Gegenwart einer kataiytischen Menge einer Lewis-Saure. 

^ 9 * Elne zur Behand,un 9 von parasitaren Infektionen geeignete Zusammensetzung, umfassend eine 
°° Verbindung nach Anspruch 1 und einen inerten Trager. 

10. Eine Verbindung nach Anspruch 1, zur Anwendung in der Behandlung von parasitaren infek- 
tionen. 
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